Space will only allow instruments of special interest to be described in this review. A general improvement in finish and design was apparent, and one or two notable advances were evident.
Although the technique of phase-contrast-microscopy was described some years ago by Burch and Stock(I), it is only recently that great interest has been aroused. It has always been difficult to examine unstained transparent objects, the refractive index of which is approximately equal to that of the medium in which it is immersed. The method of phase-contrast-microscopy renders these small differences more easily visible by translating them into a difference of contrast. One application, which has frequently been described in the literature and which will be familiar to many, is the examination of the contents of the living cell, and further applications are being discovered. The making of the phase-changing plates is not an easy matter, but Cooke, Troughton and Simms Ltd. are now producing the necessary equipment on a commercial scale. I t consists of suitably constructed condensers and objectives together with a viewing telescope for the preliminary centering of the optical system. It may be fitted to most microscopes of normal design with little difficulty. It will be appropriate at this point to mention an experimental projection microscope constructed by Dr C. R. Burch for the examination of particle tracks in photographic plates. The instrument is fitted with remote controls and automatic motion to the stage, but the important feature is the provision of a focusing cycle so that searching in depth can be accomplished. It is suggested that the instrument might be useful in biological and other fields.
The majority of optical manufacturers have hitherto been reluctant to produce non-spherical surfaces of a high accuracy on a semi-production scale, but one firm, Optical Works Ltd., are now producing Schmidt cameras of an aperture of about F/1.3 and a focal length of 6 in. One such camera was exhibited and it seemed to be well and robustly constructed. A simple way of eliminating the non-spherical correcting plate of the Schmidt type of camera was described by Maksutov (21, and it was pleasing to see, in so short a time from this date that two firms had made telescopes embodying these principles. Briefly, Maksutov replaced the non-spherical Sckn-iidt plate by a deep meniscus which is practically monocentric. Optical Works Ltd. displayed a telescope constructedontheselines and and C. Baker showed a Maksutov-Cassegrain telescope. An interesting modification of the Maksutov principle due to Wynne (3 ), in which the single meniscus is replaced by two such menisci, enables a large aperture to be obtained with very good correction of the aberrations over a wide field. Such an instrument was shown by Wray (Optical Works) Ltd., where it was used as a projector. On the same stand was shown a series of F/z lenses for use on colour cine-* cameras fitted with beamsplitting prisms. As a general rule the larger the aperture ratio of a photographic lens becomes so the shorter the back focal length, and it is a problem as to how to use the normal types of lenses in apparatus where there are auxiliary items to be accommodated between the lens and the image plane. Where these auxiliaries consist of considerable thicknesses of glass, as is the case with beam-splitting prisms, the lens should be designed to compensate the aberrations introduced by the additional thickness of glass. The Wray lenses have been designed to overcome these difficulties.
Surveying equipment was not so much in evidence at the Exhibition compared with other years. There was little which was new and which has not already been described in this Journal, but mention must be made of the Williamson-Ross mapping system. The usual stereo air photographs are considerably reduced in size, and then projected and viewed as anaglyphs. The space occupied by each projector is small compared to that occupied by a projector using the full size of photograph and a multiplicity of instruments can be used, thus speeding up the process of preparing maps.
Apparatus for visual educationwas exhibited onmany stands, but, as a rule, it followed stereotyped principles and few great improvements were to be seen. There were, however, some attachments which are worth noting and which increase the versatility of the standard types of instruments. Aldis Brothers Ltd. showed a diagram changer which may be fitted to their epidiascope. The centering of diagrams in the episcopic field during the course of a lecture is usually very erratic and time-consuming, but the Aldis Diagram Changer carries up to 5 0 diagrams 7 by 7 in., and places them automatically in the centre of the field. The makers also provide a Sub-Illuminator which can be used in conjunction with their epidiascope and which enables portions of a large transparency such as a 15 x lain. X-ray negative to be projected. Aprojection attachment for microscope slides capable of a magnification of up to 170 times can also be supplied. The Pullen Optical Co. Ltd. exhibited a similar attachment for the projection of microscope slides which may be used with a z x z in. slide projector. A light but robust film strip projector was shown by Newton and Co. Ltd., in which a reasonably bright picture 7 ft. in length was obtained by the use of a 24 W. lamp. The projector can be used on a mains power supply or from secondary cells. At this point it may be of interest to mention a 35 mm. film camera for copying manuscripts, etc., made by the Instrument Development Ltd. The camera has automatic focusing and push-button control, and all the relays are mechanically and electrically interlocked. The camera head rotates to bring into action a device for checking the area to be photographed and ro enable the focus to be finally adjusted. A simpler form of apparatus known as the Wray B.K. Microfilm Camera, together with a Microfilm reader, was to be seen on the stand of Wray (Optical Works) Ltd.
Colorimeters were not so much in evidence at this year's Exhibition as they have been on previous occasions. The modified Lovibond-Schofield instrument shown by Tintometer Ltd. is worthy of mention however. The original instrument had proved useful for a multitude of problems, and it has now been adapted to measure the colour of cathoderay tube screens and of heterogeneously coloured samples, such as tobacco. To achieve this end, the cells containing the two solutions of the C.I.E. Standard Illuminants B or C has been transferred from the eyepiece of the instrument to the comparison source. For work on heterogeneously coloured materials an attachment is made in which the sample is rapidly revolved while the comparison is made with the standard light source, and in this way a measure of the colour of the substance can be made. The instrument incorporates the Rothamsted device for converting Lovibond units to C.I.E. units. In the Research section of the Exhibition, Mr R. J. Hercock (Ilford Ltd.) demonstrated a computing device for colour equations which is based on a simple electric circuit and which may be used for finding the values of three functions of the f o m ax + by + cz, a, b and c being constants. For each function each multiplication is effected by two potential dividers in cascade, one being preset to suit the constant and the other adjusted for the variable. The summation is effected by measuring the total output voltage from the three pairs of potential dividers.
A variety of optical apparatus of use to engineers was to be seen. Machine Shop Equipment Ltd. showed an Optical Surface-finish Comparator consisting of a double microscope, one of which images the surface of the sample and the other a standard surface. The two surfaces are viewed together in a single eyepiece. A set of eight surface-finish standards are provided with the instrument. The same Company also demonstrated an Optical Drill Chuck which has a built-in optical system whereby the axes of the drill can be alined with marks on the work to be drilled. The optical unit can be used with any chuck possessing approximately a Series 3 Jacobs taper. Stroboscopic lamps were shown by a number of firms. Here efforts have been made to increase the brilliancy of illumination. Thus Dawe Instruments Ltd. in the Stroboflood, which is an accessory unit for the Stroboflash, have of wave-lengths. T h e accuracy of measurement has been increased by fitting a micrometer drum t o the arm rotating the prism, and, in favourable circumstances, readings of refractive indices can be made to an accuracy of a few units in the fifth place of decimals.
Travelling microscopes were to be seen in fairly largenumbers, but there is only space to mention one such instrument (Fig. 2) , made by the Precision Tool and Instrument Co. Ltd., in collaboration with Kodak Ltd. I t is of very massive construction, and the observing microscope is supported by three overhanging arms. A novel feature of the microscope is that the graticule is viewed by an erecting system which is so mounted that any sideways movement of the eyepiece has little effect on the graticule. The longitudinal traversing screw is fitted with a correcting device.
Adam Hilger Ltd. showed an interesting combination of an infra-red spectroscope and cathode-ray tube whereby rapid delineations of infra-red absorption spectra are produced on the screen of the tube. This screen has a long after-glow characteris tic. r , Fig. I . The Hilger-Chance refractometer provided a considerably greater output of light for photographic purposes or for floodlighting a large area. The maximum flashing rate is 10,000 per min. Siemens Electric Lamps and Supplies Ltd. have directed their energies to the same problem and showed the Seiflash Tubes which produce highintensity flashes of brief duration by the discharge of a charged condenser. Flash frequencies of 500 per sec., or much higher with special circuit conditions,may be obtained. The Synchrolite of Ferranti Ltd. was another exhibit worthy of mention. It is a compact portable equipment incorporating the Ferranti Neostron Stroboscopic lamp which is driven by a valve oscillator and produces between 480 and 15,000 high-intensity flashes per min. each of about IO psec. duration.
Two improved refractometers were seen on the stands of Adam Hilger Ltd., and Bellingham and Stanley Ltd. The HiEger-Chance Refractometer (Fig. I) is a modified Pulfrich instrument in which the usual prism has been replaced by a prism of the kind described by Hughes (4). One advantage of this type of instrument is that the sample to be tested need only Stanley instrument is of the Abbd type, but the achromatizing prisms have been omitted and the scale is an angular scale. It is therefore possible to measure refractive indices for a variety To conclude this review there were a number of exhibits which are interesting but which do not fall under the subjects previously described. E. R. Watts and Son Ltd. showed a new material for coating aluminized mirrors and which is known as Mirrolac. I t may be applied as an extremely thin film and is very resistant to the effects of moisture. On the stand of Messrs Adam Hilger Ltd. in the Research Section samples of optical elements made from synthetic crystals grown by the Kyropoulos-Pohl method were shown. T o the writer's knowledge this is the first time that such crystals have been shown, and it is to be hoped that they will soon be produced in greater quantities. On the same stand were shown interference filters in the form of Fabry-Perot plates where the interspace is an evaporated film of magnesium fluoride. As the filter is tilted so the region of the spectrum which is transmitted is changed. This firmalso announced that incollaborationwith the National Physical Laboratory they were now producing diffraction gratings.
